Abstract: Eutrophication of surface waters is a major issue across the planet, with diffuse (agricultural) and point sources (wastewater treatment works, WwTW) being the main inputs. In the UK WwTW effluent discharges are currently permitted for discharge based on total phosphorus concentration, whereas environmental quality standards (EQS) are set as soluble reactive phosphorus (SRP), which better reflects the bioavailable fraction of phosphorus present in water. This study reports for the first time, concentrations and relative proportions of SRP in effluent from a number of different WwTW employing aluminium and iron dosing for phosphorus removal. In the case of aluminium treatment, SRP constituted only 10 ±4% of the 0.75mg P/l total phosphorus in the effluent. Where iron was dosed SRP comprised 66% ±20% of the total phosphorus present where a single dose was applied, which dropped to 26 ±17% after a second dose and additional tertiary sand filtration. Phosphorus was determined using two established analytical methods after acid digestion, filtration to 0.45µm (on site and after return to the laboratory and refrigeration for up to 9 days) and settlement. Phosphorus speciation was shown to be stable within all effluents for up to 6 days storage at a temperature of <5°C without the need to filter on site and this was recommended for future effluent monitoring programmes and compliance assessment. Furthermore, because iron and aluminium dosing significantly reduce the SRP proportion in effluents, future monitoring programmes and policy decisions regarding meeting the phosphorus EQS derived as SRP should take this into account. Otherwise, please return the form as an email attachment to the copyeditor handling your manuscript.
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Reviewers' comments:
Reviewer #2: I.
Multiple errors related to formatting, editing, and technical language. The manuscript has been carefully checked for formatting, editing and technical language.
II.
Author have utilized activated sludge process (ASP), biological aerated filter (BAFF) and Biofilter for the present study but did not mentioned anything about the process parameters attained for the same. Process data now summarised in more detail in a table.
III.
Because the study was concerned to Phosphorous removal for corresponding combinations of Coagulants-Biological treatment, it is must to mention the dose of the coagulants (Ferrous or Alum) used and important parameters of biological treatment. Unfortunately, no information have been presented in the present form of manuscript. Additional process details have been provided.
IV.
The activated sludge process temperature is one of the critical process parameter for the removal, solubility and conversion of the Phosphorous in any form. The relevant temperature range and its impact over treatment yield have not been presented. We were not assessing the performance of the works per se, rather the speciation and stability of the P being discharged. It was therefore assumed that the works were being run sufficiently efficiently to meet their discharge consents. This point has been made in the manuscript.
V.
Do the sampling at five consecutive time (nine days) is enough as a witness to reframe the present status of the UK's pollution regulations for P-removal, as well as the prominence of study at scientific platform. Agreed -further studies are required to confirm the data provided here. This point is made in the conclusions.
VI.
The kinetics of the Phosphorous existence may be beneficial for better scientific elucidation of the trends witnessed throughout the study. It is highly recommended to include the same. The kinetics of P stability over a period of up to 9 days is provided.
VII.
Author did not mentioned in clarity about the type of wastewater utilized and its characteristics, whether sanitary (high strength, low strength) or industrial. Good point -wastewater characteristics provided.
VIII.
It is highly recommended that to compare the present study trends with a probable treatment carried out for wastewater type (may be industrial) having no phosphorous (may be as literature). As part of the literature review, other P speciation data was sought from the literature for other WwTW with or without P removal using metal salts, but no data could be obtained, this point is now made stronger in the text.
IX.
The formation of biological Phosphourous is directly influenced with the change in MCRT or SRT (sludge retention time) of the activated sludge process. No relevant information have been presented for the MCRT of system during given duration of the study. Yes this is a fair point, however, again the objectives of the research were to determine the speciation and chemical stability of P in the final effluents post a variety of treatment processes. A full assessment of within works processes was outside the scope of this study.
X.
The type and dose of coagulant promotes a particular species of bacteria and also its capability and inhibition. In relevance to the present instance, a numerous number of studies have already been published, and prominently revealed the impact of Ferrous and Aluminium salts on microbiology (ASP or BAFF) of the wastewater treatment system . It is highly recommended that to utilize the same to draw the critical justification for existence and removal of Phosphorous in the present form of manuscript. Yes, it is agreed that metal dosing can change the microbial community with the WwTW, however, investigating the literature, we cannot find any data regarding how this may impact on P removal (may of the papers published are related to load reduction or odour control. Furthermore the main focus of this research was not to assess the efficiency of P removal and mechanisms within the sewage treatment process, but to determine the P speciation in effluent and its stability. This point has been made more clear in the text.
Reviewer #3:
The Abstract does not address key points. The abstract should attract interests of scientists in this field and wide public. The reviewer suggests the author revising the abstract to make it have the research aims, methods, main results and importance. Abstract now revised taking account of these points For the METHODOLOGY part, it could be clearer to make a table for 'The five WwTW processes selected for sampling'. Table provided In the Result part, the " Figure 1 . SRP for samples filtered on site and stored (4 o329 C) over a period of 9 days" is not clear, please use different shapes for different run, so readers could read it if it is printed black and white. Different shape markers now provided 
Abstract

10
Eutrophication of surface waters is a major issue across the planet, with diffuse (agricultural) 11 and point sources (wastewater treatment works, WwTW) being the main inputs. In the UK 12
WwTW effluent discharges are currently permitted for discharge based on total phosphorus 13 concentration, whereas environmental quality standards (EQS) are set as soluble reactive 14 phosphorus (SRP), which better reflects the bioavailable fraction of phosphorus present in 15
water. This study reports for the first time, concentrations and relative proportions of SRP in 16 effluent from a number of different WwTWemploying aluminium and iron dosing for 17 phosphorus removal.In the case of aluminium treatment, SRP constituted only 10 ±4% of the 18 0.75mg P/l total phosphorus in the effluent. Where iron was dosed SRP comprised 66% 19 ±20% of the total phosphorus present where a single dose was applied, which dropped to 26 20 ±17% after a second dose and additional tertiary sand filtration. Phosphorus was determined 21 using two established analytical methods after acid digestion, filtration to 0.45µm(on site and 22 after return to the laboratory and refrigeration for up to 9 days) and settlement. Phosphorus 23 speciation was shown to be stable within all effluents for up to 6 days storage at a 24 temperature of <5°C without the need to filter on site and this was recommended for future 25 effluent monitoring programmes and compliance assessment. investigations to achieve effluent phosphorus levels of less than 1 mg-P/l as total P, the 62 currently accepted Best Available Technique for chemical dosing (EA, 2012). Whether or not 63 this additional treatment is likely to result in widespread complianceis uncertain. 64 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 phosphorus" (RP). This was previously and more commonly in the scientific literature 95 described using the term "soluble reactive phosphorus" (SRP). Both these authoritative 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 were collected using acid washed (5% hydrochloric acid) 1 litre capacity spot samples and 183 stored in 1.5 litre acid washed (5% hydrochloric acid) polyethylene terephthalate (PET) 184 bottles. Four replicate determinations for the different forms of phosphorus at time = 0, 1, 3, 185 6 and 9 days. Time =0 day samples were determined on site using the same colorimetric 186 method, utilising a Jenway6051 portable colorimeter at a wavelength of 710nm using a 4cm 187 pathlength cuvette.All samples were stored in a cool box on site and subsequently under 188 refrigeration at 3-5 °C, before being brought to room temperature immediately prior to 189 analysis. All filtration was undertaken using disposable 25mm diameter 0.45µm cellulose 190 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 periods. This is an analogue of TRP as specified under the Habitats Directive. 208  Refiltered SRP was determined in order to make sure that once filtered there was no 209 further precipitation of particulate phosphorus during storage, which might have 210 consequences for the operation and usefulness of tertiary filtration processes. 211  Unfiltered settled SRP was determined in order to illustrate that orthophosphate 212 (historically used for monitoring water quality and WwTWUWwTD compliance) 213 might not be relevant for either of the key regulated forms of phosphorus: total 214 phosphorus and SRP. 215  Filtered laboratorySRP was determined as a check on the need to filter on-site 216 (filtration on site is an onerous requirement that it would be practically advantageous 217 to avoid, provided there was clear evidence that it was not essential). 218
Total phosphorus using ICP-MS 219
 Total Phosphorus (TP)is the benchmark for all phosphorus forms and offers a total 220 concentration. 221 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 WwTW B 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 insignificantbased on the techniques used (<0.03mg P/l at concentrations less than 0.5mg P/l 312 or <5-10% variance at higher observed concentrations). 5mgP/l). Both these conclusions are subject to the caveat that these findings relate only to this 372 one WwTW (and therefore will need to be confirmed). 373
374
The overall proportion of the key P species present in the effluent from an ecological impact 375 point of view, namely SRP is provided in Figure 4 . 376 377 378 The results presented here provide confidence that the phosphorus speciation within 454 an effluent sample is stable for up to 6 days storage at a temperature of <5°C. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   479 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 
